Naturally secreted immunoglobulins limit B1 and MZ B-cell numbers through a microbiota-independent mechanism.
B-cell numbers and immunoglobulin (Ig) titers can increase several logs during immune responses. In contrast to this plasticity and despite constant renewal, B-cell numbers are stable in the absence of immunization. We assessed the role of serum Igs in maintaining specific B-cell subset homeostasis at steady state. Using mice genetically deficient in secreted IgM only (secretory μ chain-deficient), in switched Igs and hypermutated IgM (activation-induced cytidine deaminase-deficient), or fully agammaglobulemic (AID(-/-)µS(-/-)), we dissected the contribution of different Ig classes to 4 phenotypes associated with loss of serum Igs: 1) increased splenic B-cell numbers, mostly of the B1 and marginal zone (MZ) B-cell subtypes; 2) enlarged germinal centers (GCs) in spleen and mesenteric lymph nodes; 3) enrichment in IRF4(+)CD138(-) plasmablast-like cells; and 4) overexpression of IgM in several cell subsets. Complementation experiments based on either mixed bone marrow reconstitution of chimeras or Ig infusion, and analysis of mice raised in germ-free conditions reveal a negative feedback mechanism in which MZ and B1 cell numbers are under the control of naturally secreted Igs as the result of an intrinsic property of the immune system, whereas GC development is under indirect control of secreted Igs that limit bacterial species triggering GC reactions.